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(57) ABSTRACT

In one example embodiment, a system includes an internet
protocol television server configured to transmit a first-inter-
net protocol multicast stream of internet protocol television
content; a wireless router configured to: receive, from the
internet protocol television server, the first-internet protocol
multicast stream, convert the first-internet protocol multicast
stream into a second-internet protocol unicast stream, and
transmit the second-internet protocol unicast stream via a
wireless network; and an end device configured to: transmit a
request for the internet protocol television content to the
wireless router, and receive the second-internet protocol uni-
cast stream from the wireless router.
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1
CONTENT RELAYING SCHEME

TECHNICAL FIELD

The embodiments described herein pertain generally to
schemes for relaying internet protocol television content.

BACKGROUND

An IPTV (Internet Protocol Television) service provider
provides a service that integrates a security of a telecommu-
nication network, content provided by a broadcast television
network and features of the Internet; and provides voice, data,
and video services over one connection simultaneously.
Therefore, a user can not only make calls, access the Internet,
and watch TV, but also enjoy more data, voice, and video
integrated services through the IPTV service, serially or in
parallel.

SUMMARY

In one example embodiment, a system includes an internet
protocol television server configured to transmit a first-inter-
net protocol multicast stream of internet protocol television
content; a wireless router configured to: receive, from the
internet protocol television server, the first-internet protocol
multicast stream, convert the first-internet protocol multicast
stream into a second-internet protocol unicast stream, and
transmit the second-internet protocol unicast stream via a
wireless network; and an end device configured to: transmit a
request for the internet protocol television content to the
wireless router, and receive the second-internet protocol uni-
cast stream from the wireless router.

In another example embodiment, a wireless router includes
a request receiving unit configured to receive a request for
internet protocol television content from an end device that is
authenticated by an internet protocol television server; a con-
tent receiving unit configured to receive, from the internet
protocol television server, a first-internet protocol multicast
stream; a protocol converting unit configured to convert the
first-internet protocol multicast stream into a second-internet
protocol unicast stream; and a transmitting unit configured to
transmit the second-internet protocol unicast stream to the
authenticated end device via a wireless network.

In yet another example embodiment, a method performed
under control of a wireless router includes receiving a request
for internet protocol television content from an end device
that is authenticated by an internet protocol television server;
receiving a first-internet protocol multicast stream of the
requested internet protocol television content from the inter-
net protocol television server; converting the first-internet
protocol multicast stream into a second-internet protocol uni-
cast stream; and transmitting the second-internet protocol
unicast stream to the authenticated end device via a wireless
network.

The foregoing summary is illustrative only and is not
intended to be in any way limiting. In addition to the illustra-
tive aspects, embodiments, and features described above, fur-
ther aspects, embodiments, and features will become appar-
ent by reference to the drawings and the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

In the detailed description that follows, embodiments are
described as illustrations only since various changes and
modifications will become apparent to those skilled in the art
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from the following detailed description. The use of the same
reference numbers in different figures indicates similar or
identical items.

FIG. 1 shows an example system configuration in which
one or more embodiments of a content relaying scheme may
be implemented;

FIG. 2 shows an example configuration of a wireless router
by which at least portions of a content relaying scheme may
be implemented;

FIG. 3 shows an example processing flow of operations by
which at least portions of a content relaying scheme may be
implemented;

FIG. 4 shows another example processing flow of opera-
tions by which at least portions of a content relaying scheme
may be implemented;

FIG. 5 shows still another example processing flow of
operations by which at least portions of a content relaying
scheme may be implemented; and

FIG. 6 shows an illustrative computing embodiment, in
which any of the processes and sub-processes of a content
relaying scheme may be implemented as computer-readable
instructions stored on a computer-readable medium.

DETAILED DESCRIPTION

In the following detailed description, reference is made to
the accompanying drawings, which form a part of the descrip-
tion. In the drawings, similar symbols typically identify simi-
lar components, unless context dictates otherwise. Further-
more, unless otherwise noted, the description of each
successive drawing may reference features from one or more
of the previous drawings to provide clearer context and a
more substantive explanation of the current example embodi-
ment. Still, the example embodiments described in the
detailed description, drawings, and claims are not meantto be
limiting. Other embodiments may be utilized, and other
changes may be made, without departing from the spirit or
scope of the subject matter presented herein. It will be readily
understood that the aspects of the present disclosure, as gen-
erally described herein and illustrated in the drawings, may be
arranged, substituted, combined, separated, and designed in a
wide variety of different configurations, all of which are
explicitly contemplated herein.

FIG. 1 shows an example system configuration in which
one or more embodiments of a content relaying scheme may
be implemented. As depicted in FIG. 1, a system configura-
tion 10 may include, at least, an end device 100, a wireless
router 105 and an internet protocol television (IPTV) server
110. At least two or more of end device 100, wireless router
105 and internet protocol television (IPTV) server 110 may
be communicatively connected to each other via a network
115.

By way of example, but not limitation, network 115, which
may be configured to communicatively couple one or more of
end device 100, wireless router 105 and IPTV server 110,
may be implemented in accordance with any wireless net-
work protocol, such as a mobile radio communication net-
work including at least one of a 3rd generation (3GG) mobile
telecommunications network, a 4th generation (4G) mobile
telecommunications network, and any other mobile telecom-
munications networks, a satellite network, Bluetooth, WiBro
(Wireless Broadband Internet), Mobile WiMAX, HSDPA
(High Speed Downlink Packet Access) or the like.

End device 100 may refer to a notebook computer, a per-
sonal computer, a smart phone, a tablet device, a phablet
device, a personal communication terminal, such as PCS
(Personal Communication System), GMS (Global System for
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Mobile communications), PDC (Personal Digital Cellular),
PDA (Personal Digital Assistant), IMT (International Mobile
Telecommunication)-2000, CDMA (Code Division Multiple
Access)-2000, W-CDMA (W-Code Division Multiple
Access) and Wibro (Wireless Broadband Internet) terminals.

Further, IPTV server 110 may refer to service providing
organization or entity that provides real-time broadcasting
services, video-on-demand (VOD) services, and/or user
interactive services (e.g., a game) to end device 100. IPTV
server 110 may host one or more servers or other processing
apparatuses that may be configured to provide IPTV content
to multiple devices including end device 100. Non-limiting
examples of IPTV server 110 may include an Internet service
provider (ISP); application service provider (ASP); storage
service provider (SSP); and television service provider, i.e.,
cable TV, DSL and DBS. By way of example, but not limita-
tion, the IPTV content may include real-time content or video
on demand (VOD) content.

In some embodiments, IPTV server 110 may be configured
to authenticate end device 100 based on authenticating infor-
mation corresponding to end device 100. By way of example,
but not limitation, the authenticating information correspond-
ing to end device 100 may include at least one of a media
access control (MAC) address, an internet protocol (IP)
address, a serial number, and/or a unique identifier. In some
embodiments, IPTV server 110 may be configured to pre-
register or store the authenticating information corresponding
to end device 100 utilizing any one of various types of previ-
ous registration processes (e.g., log-in process or signing up
for service membership) between end device 100 and IPTV
server 110. Further, IPTV server 110 may be configured to
receive the authenticating information from end device 100,
and to compare the stored authenticating information and the
received authenticating information.

Further, IPTV server 110 may be configured to authenti-
cate wireless router 105 based on authenticating information
corresponding to wireless router 105. For example, the
authenticating information corresponding to wireless router
105 may include at least one of a MAC address, an [P address,
a serial number, and/or a unique identifier. In some embodi-
ments, [IPTV server 110 may be configured to pre-register or
store the authenticating information corresponding to wire-
less router 105 utilizing any one of various types of previous
registration processes between wireless router 105 and IPTV
server 110. Further, IPTV server 110 may be configured to
receive the authenticating information from wireless router
105, and to compare the stored authenticating information
and the received authenticating information.

Further, in some embodiments, IPTV server 110 may be
configured to transmit, to end device 100, channel informa-
tion that includes at least one of the IP address of IPTV server
110, the port number of IPTV server 110, or multiple channel
identifiers of multiple content that IPTV server 110 provides
to end device 100.

In some other embodiments, IPTV server 110 may be
configured to transmit the channel information to wireless
router 105, which, in turn, may be configured to transmit the
received channel information to end device 100.

End device 100 may be configured to transmit a request for
IPTV content to wireless router 105. By way of example, but
not limitation, end device 100 may be configured to transmit
the request to wireless router 105, via information that
includes an IP address of wireless router 105 and a port
number of wireless router 105. The information regarding the
1P address and the port number of wireless router 105 may be
provided to end device 100, when end device 100 is coupled
to wireless router 105 through network 115. Further, the
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request for the IPTV content, which may be transmitted by
end device 100, may include the IP address of wireless router
105, the port number of wireless router 105, the IP address of
IPTV server 110, the port number of IPTV server 110, and a
channel identifier of the IPTV content.

Wireless router 105 may be configured to receive the
request for the IPTV content from end device 100. Further,
wireless router 105 may be configured to transmit a request
for the requested IPTV content to IPTV server 110. In some
embodiments, wireless router 105 may be configured to
detect, from the request received from end device, the IP
address of IPTV server 110, the port number of IPTV server
110 and the channel identifier of the requested content. Wire-
less router 105 may be configured to then transmit, to IPTV
server 110, a request including the channel identifier of the
requested content by using the detected IP address and port
number of IPTV server 110.

Wireless router 105 may be further configured to receive a
first-internet protocol multicast stream of the IPTV content
from IPTV server 110. By way of example, but not limitation,
the first-internet protocol multicast stream may include at
least one of a user data protocol (UDT) broadcast stream or a
real-time transport protocol (RTP) broadcast stream.

In some embodiments, wireless router 105 may be config-
ured to detect the IP address and the port number of IPTV
server 110 from the request received from end device 100.
Alternatively, wireless router 105 may be configured to detect
the IP address and the port number of IPTV server 110 from
the channel information, which may be received from IPTV
server 110. Wireless router 105 may be configured to receive
the first-internet protocol multicast stream via an internet
group management protocol (IGMP) implemented between
wireless router 105 and IPTV server 110, based on the
detected IP address and port number of IPTV server 110.

Further, wireless router 105 may be configured to convert
the first-internet protocol multicast stream into a second-
internet protocol unicast stream of the IPTV content. By way
of example, but not limitation, the second-internet protocol
unicast stream may include at least one of a transmission
control protocol (TCP) broadcast stream or an http live
streaming (HLS) broadcast stream.

In some embodiments, wireless router 105 may be config-
ured to analyze a header layer of the first-internet protocol
multicast stream, and to convert the first-internet protocol
multicast stream into the second-internet protocol unicast
stream based at least in part on header information that is
written in the header layer. By way of example, but not
limitation, the header information may include a sequence
number of the first-internet protocol multicast stream and a
time stamp value pertaining to an image frame encoding
frequency of the IPTV content.

Wireless router 105 may be configured to divide the first-
internet protocol multicast stream, and to convert the divided
first-internet protocol multicast stream into multiple second-
internet protocol packets based on the header information.
Wireless router 105 may be further configured to generate a
sequence file to inform end device 100 of a converted
sequence of the multiple second-internet protocol packets.
By way of example, the sequence file may include index
information of each of the multiple second-internet protocol
packets and sequence information of the multiple second-
internet protocol packets. By way of example, but not limita-
tion, the second-internet protocol packets may have a moving
picture experts group-2 transport stream (MPEG-2 TS) for-
mat and the sequence file may have an M3US file format.

In some embodiments, wireless router 105 may be config-
ured to update the sequence file in real-time or within a
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predetermined time interval, when wireless router 105 com-
pletes converting the divided first-internet protocol multicast
stream into the second-internet protocol packets.

Wireless router 105 may be further configured to transmit
the second-internet protocol unicast stream to end device 100,
via network 115. In some embodiments, wireless router 105
may be configured to transmit the multiple second-internet
protocol packets and the sequence file to end device 100. By
way of example, but not limitation, the sequence file may
include a uniform resource locator (URL) to be called for the
purpose of the aforementioned transmission of the multiple
second-internet protocol packets. End device 100 may be
configured to obtain the URL from the sequence file, and call
the URL to receive the multiple second-internet protocol
packets based on user activation (i.e., a click) on the URL or
automatically.

In some embodiments, wireless router 105 may be config-
ured to analyze a payload type of the first-internet protocol
multicast stream, which may include information regarding
an encoding type of the first-internet protocol multicast
stream. Wireless router 105 may be configured to transcode a
first encoding type of the first-internet protocol multicast
stream to a second encoding type. By way of example, butnot
limitation, the first encoding type may refer to an encoding
type that is not decodable by end device 100, such as an H.264
HIGH PROFILE video codec, an H.264 MAIN PROFILE
video codec, an AC-3 audio codec, etc. Further, the second
encoding type may refer to an encoding type thatis decodable
by end device 100, such as an H.264 BASELINE PROFILE
video codec, an AAC audio codec, etc.

Further, wireless router 105 may be configured to convert
the first-internet protocol multicast stream, of which the first
encoding type may be transcoded into the second encoding
type, into the second-internet protocol unicast stream, and
transmit the second-internet protocol unicast stream to end
device 100. End device 100 may be configured to receive the
second-internet protocol unicast stream, which may be
encoded by the second encoding type. End device 100 may be
further configured to decode the second-internet protocol
unicast stream, and display the IPTV content.

Thus, FIG. 1 shows an example system configuration 10 in
which one or more embodiments of a content relaying
scheme may be implemented.

FIG. 2 shows an example configuration of a wireless router
by which at least portions of a content relaying scheme may
be implemented. As depicted in FIG. 2, wireless router 105
may include a request receiving unit 210, a content receiving
unit 220, a protocol converting unit 230, a transcoding unit
240, a transmitting unit 250 and an authenticating unit 260.
Although illustrated as discrete components, various compo-
nents may be divided into additional components, combined
into fewer components, or eliminated altogether while being
contemplated within the scope of the disclosed subject matter.
It will be understood by those skilled in the art that each
function and/or operation of the components may be imple-
mented, individually and/or collectively, by a wide range of
hardware, software, firmware, or virtually any combination
thereof. In that regard, one or more of request receiving unit
210, content receiving unit 220, protocol converting unit 230,
transcoding unit 240, transmitting unit 250 and authenticat-
ing unit 260 may be included in an instance of an application
hosted on wireless router 105.

Request receiving unit 210 may be configured to receive a
request for IPTV content from end device 100. In some
embodiments, end device 100 may be previously authenti-
cated by and coupled to wireless router 105 and IPTV server
110. The received request for the IPTV content may include
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an [P address and a port number of wireless router 105, an IP
address and a port number of IPTV server 110 and a channel
identifier of the requested IPTV content.

Content receiving unit 220 may be configured to receive,
from IPTV server 110, channel information that includes at
least one of the IP address and the port number of IPTV server
110, or multiple channel identifiers of multiple content that
IPTV server 110 provides to end device 100.

Further, content receiving unit 220 may be configured to
transmit a request for the IPTV content, which is requested by
end device 100, to IPTV server 110. In some embodiments,
content receiving unit 220 may be configured to transmit a
request for a first-internet protocol multicast stream of the
IPTV content to IPTV server 110. By way of example, but not
limitation, the first-internet protocol multicast stream may
include at least one of a UDT broadcast stream or a RTP
broadcast stream.

Further, content receiving unit 220 may be configured to
receive the IPTV content from IPTV server 110 in response to
the request. In some embodiments, content receiving unit 220
may be configured to receive the first-internet protocol mul-
ticast stream of the IPTV content from IPTV server 110. By
way of example, content receiving unit 220 may be config-
ured to detect the IP address and the port number of IPTV
server 110 from the content request transmitted from end
device 100. Alternatively, content receiving unit 220 may be
configured to detect the IP address and the port number of
IPTV server 110 from the channel information, which may be
transmitted from IPTV server 110. Content receiving unit 220
may be configured to receive the first-internet protocol mul-
ticast stream via an IGMP implemented between wireless
router 105 and IPTV server 110, based on the detected 1P
address and port number of IPTV server 110.

Protocol converting unit 230 may be configured to convert
the first-internet protocol multicast stream into a second-
internet protocol unicast stream of the IPTV content. By way
of example, but not limitation, the second-internet protocol
unicast stream may include at least one of a TCP broadcast
stream or an HLS broadcast stream.

In some embodiments, protocol converting unit 230 may
be configured to analyze a header layer of the first-internet
protocol multicast stream, and to convert the first-internet
protocol multicast stream into the second-internet protocol
unicast stream based at least in part on header information
that may be written in the header layer. By way of example,
but not limitation, the header information may include a
sequence number of the first-internet protocol multicast
stream and a time stamp value pertaining to an image frame
encoding frequency of the IPTV content. Protocol converting
unit 230 may be configured to divide the first-internet proto-
col multicast stream, and to convert the first-internet protocol
multicast stream into multiple second-internet protocol pack-
ets based on the header information. Protocol converting unit
230 may be further configured to generate a sequence file to
inform end device 100 of a converted sequence of the multiple
second-internet protocol packets. By way of example, but not
limitation, the second-internet protocol packets may have a
moving picture experts group-2 transport stream (MPEG-2
TS) format and the sequence file may have an M3U8 file
format.

Further, protocol converting unit 230 may be configured to
update the sequence file in real-time or with a predetermined
time interval, when protocol converting unit 230 completes
the converting of the first-internet protocol multicast stream
into the second-internet protocol packets.

Transcoding unit 240 may be configured to analyze a pay-
load type of'the first-internet protocol multicast stream, which
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includes information regarding an encoding type of the first-
internet protocol multicast stream. Further, transcoding unit
240 may be configured to transcode a first encoding type of
the first-internet protocol multicast stream to a second encod-
ing type that may be decoded by end device 100 based on the
payload type information. By way of example, but not limi-
tation, the first encoding type may refer to an encoding type
that is not decodable by end device 100, such as an H.264
HIGH PROFILE video codec, an H.264 MAIN PROFILE
video codec, an AC-3 audio codec, etc. Further, the second
encoding type may refer to an encoding type thatis decodable
by end device 100, such as an H.264 BASELINE PROFILE
video codec, an AAC audio codec, etc.

Transmitting unit 250 may be configured to transmit the
second-internet protocol unicast stream to end device 100,
which is authenticated by at least one of wireless router 105 or
IPTV server 110, via network 115. In some embodiments,
transmitting unit 250 may be configured to transmit the mul-
tiple second-internet protocol packets and the sequence file to
end device 100. By way of example, but not limitation, the
sequence file may include a URL to be called for the purpose
of transmission of the multiple second-internet protocol
packets. End device 100 may obtain the URL from the
sequence file and call the URL to receive the multiple second-
internet protocol packets, based on user activation (i.e., a
click) on the URL or automatically.

Further, transmitting unit 250 may be configured to trans-
mit the channel information, which may be received by con-
tent receiving unit 220, to end device 100.

Authenticating unit 260 may be configured to transmit
authenticating information of wireless router 105 to IPTV
server 110. By way of example, but not limitation, the authen-
ticating information of wireless router 105 may include at
least one of a MAC address of wireless router 105, an IP
address of wireless router 105, a serial number assigned to
wireless router 105, or a unique identifier of wireless router
105. IPTV server 110 may authenticate wireless router 105
based on the authenticating information, and transmit the
first-internet protocol multicast stream to authenticated wire-
less router 105.

Thus, FIG. 2 shows an example configuration of wireless
router 105 by which at least portions of a content relaying
scheme may be implemented.

FIG. 3 shows an example processing flow of operations by
which at least portions of a content relaying scheme may be
implemented. The operations in FIG. 3 may be implemented
in system configuration 10 including end device 100, wireless
router 105 and IPTV server 110, as illustrated in FIG. 1. An
example process may include one or more operations,
actions, or functions as illustrated by one or more blocks 302,
304, 306, 308, 310, 312, 314, 316 and/or 318. Although
illustrated as discrete blocks, various blocks may be divided
into additional blocks, combined into fewer blocks, or elimi-
nated, depending on the desired implementation. Processing
may begin at block 302.

Block 302 (Authenticate Wireless Router) may refer to
IPTV server 110 authenticating wireless router 105. In some
embodiments, wireless router 105 may transmit authenticat-
ing information of wireless router 105 to IPTV server 110.
Further, IPTV server 110 may receive the authenticating
information, and authenticate wireless router 105 based on
the received authenticating information. By way of example,
but not limitation, IPTV server 110 may pre-register or store
the authenticating information of wireless router 105 using
one of various types of pre-registration processes, and com-
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pare the stored authenticating information and the received
authenticating information. Processing may proceed from
block 302 to block 304.

Block 304 (Transmit Channel Information) may refer to
IPTV server 110 transmitting channel information to wireless
router 105, which may be authenticated at block 302. By way
of example, but not limitation, the channel information may
include atleast one of an IP address of IPTV server 110, a port
number of IPTV server 110, or multiple channel identifiers of
multiple content that IPTV server 110 provides to end device
100. Processing may proceed from block 304 to block 306.

Block 306 (Transmit Channel Information) may refer to
wireless router 105 transmitting, to end device 100, the chan-
nel information which may be transmitted from IPTV server
110 at block 304. Processing may proceed from block 306 to
block 308.

Block 308 (Transmit Request for Internet Protocol Televi-
sion Content) may refer to end device 100 transmitting a
request for IPTV content to wireless router 105, using infor-
mation including an IP address of wireless router 105 and a
port number of wireless router 105. By way of example, end
device 100 may search for and detect the information regard-
ing the IP address and the port number of wireless router 105,
when end device 100 is coupled to wireless router 105. Alter-
natively, a user of end device 100 may already have the
information regarding the IP address and the port number of
wireless router 105 in advance, before end device 100 is
coupled to wireless router 105. Further, the request for the
IPTV content may include the IP address and the port number
of wireless router 105, the IP address and the port number of
IPTV server 110 and a channel identifier of the IPTV content.
Processing may proceed from block 308 to block 310.

Block 310 (Transmit Request for Internet Protocol Televi-
sion Content) may refer to wireless router 105 transmitting a
request for the IPTV content, which may be requested by end
device 100 at block 308, to IPTV server 110. In some embodi-
ments, wireless router 105 may detect the IP address of IPTV
server 110, the port number of IPTV server 110 and the
channel identifier of the requested content from the request,
which may be transmitted from end device 100 at block 308.
Then, wireless router 105 may transmit, to IPTV server 110,
a request that includes the channel identifier of the requested
content by using the detected IP address and port number of
IPTV server 110. Processing may proceed from block 310 to
block 312.

Block 312 (Transmit First-Internet Protocol Multicast
Stream) may refer to IPTV server 110 transmitting a first-
internet protocol multicast stream of the IPTV content to
wireless router 105. By way of example, but not limitation,
the first-internet protocol multicast stream may include at
least one of a UDT broadcast stream or a RTP broadcast
stream. In some embodiments, wireless router 105 may
receive the first-internet protocol multicast stream via an
IGMP implemented between wireless router 105 and IPTV
server 110, based on the IP address and the port number of
IPTV server 110. Processing may proceed from block 312 to
block 314.

Block 314 (Convert First-Internet Protocol Multicast
Stream into Second-Internet Protocol Unicast Stream) may
refer to wireless router 105 converting the first-internet pro-
tocol multicast stream into a second-internet protocol unicast
stream. By way of example, but not limitation, the second-
internet protocol unicast stream may include at least one of a
TCP broadcast stream or an HLS broadcast stream.

In some embodiments, wireless router 105 may divide the
first-internet protocol multicast stream, and convert the first-
internet protocol multicast stream into multiple second-inter-
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net protocol packets. Further, wireless router 105 may gener-
ate a sequence file to inform end device 100 of a converted
sequence of the multiple second-internet protocol packets.
By way of example, but not limitation, the second-internet
protocol packets may have a moving picture experts group-2
transport stream (MPEG-2 TS) format and the sequence file
may have an M3U8 file format. Processing may proceed from
block 314 to block 316.

Block 316 (Transmit Second-Internet Protocol Unicast
Stream) may refer to wireless router 105 transmitting the
second-internet protocol unicast stream to end device 100. In
some embodiments, wireless router 105 may transmit the
multiple second-internet protocol packets and the sequence
file, which are generated at block 314, to end device 100. By
way of example, but not limitation, the sequence file may
include a URL to be called for the purpose of downloading the
multiple second-internet protocol packets. Processing may
proceed from block 316 to block 318.

Block 318 (Display Internet Protocol Television Content)
may refer to end device 100 displaying the IPTV content. End
device 100 may receive the second-internet protocol unicast
stream of the IPTV content. By way of example, end device
100 may receive the sequence file, and obtain the URL from
the sequence file. Then, end device 100 may call the URL to
receive the multiple second-internet protocol packets. End
device 100 may decode the multiple second-internet protocol
packets and display the IPTV content.

Thus, FIG. 3 shows an example processing flow of opera-
tions by which at least portions of a content relaying scheme
may be implemented.

FIG. 4 shows another example processing flow of opera-
tions by which at least portions of a content relaying scheme
may be implemented. The operations in FIG. 4 may be imple-
mented in system configuration 10 including end device 100,
wireless router 105 and IPTV server 110, as illustrated in FIG.
1. An example process may include one or more operations,
actions, or functions as illustrated by one or more blocks 402,
404,406,408, 410, 412, 414 and/or 416. Although illustrated
as discrete blocks, various blocks may be divided into addi-
tional blocks, combined into fewer blocks, or eliminated,
depending on the desired implementation. Processing may
begin at block 402.

Block 402 (Authenticate Wireless Router and End Device)
may refer to IPTV server 110 authenticating wireless router
105 and end device 100. In some embodiments, wireless
router 105 may transmit authenticating information corre-
sponding to wireless router 105 to IPTV server 110. Further,
end device 100 may transmit authenticating information cor-
responding to end device 100 to IPTV server 110. Further,
IPTV server 110 may authenticate wireless router 105 based
on the authenticating information corresponding to wireless
router 105, and authenticate end device 100 based on the
authenticating information of end device 100. By way of
example, but not limitation, the authenticating information
corresponding to wireless router 105 or end device 100 may
include at least one of a MAC address of wireless router 105
or end device 100, an IP address of wireless router 105 or end
device 100, a serial number assigned to wireless router 105 or
end device 100, or a unique identifier of wireless router 105 or
end device 100. Processing may proceed from block 402 to
block 404.

Block 404 (Transmit Channel Information) may refer to
IPTV server 110 transmitting channel information to end
device 100, which may be authenticated at block 402. By way
of example, but not limitation, the channel information may
include atleast one of an IP address of IPTV server 110, a port
number of IPTV server 110, or multiple channel identifiers of
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multiple content that IPTV server 110 provides to end device
100. Processing may proceed from block 404 to block 406.

Block 406 (Transmit Request for Internet Protocol Televi-
sion Content) may refer to end device 100 transmitting a
request for IPTV content to wireless router 105, using infor-
mation including an IP address of wireless router 105 and a
port number of wireless router 105. By way of example, end
device 100 may search for and detect the information regard-
ing the IP address and the port number of wireless router 105,
when end device 100 is coupled to wireless router 105. Alter-
natively, a user of end device 100 may already have the
information regarding the IP address and the port number of
wireless router 105 in advance, before end device 100 is
coupled to wireless router 105. Further, the request for the
IPTV content may include the IP address and the port number
of wireless router 105, the IP address and the port number of
IPTV server 110 and a channel identifier of the IPTV content.
Processing may proceed from block 406 to block 408.

Block 408 (Transmit Request for Internet Protocol Televi-
sion Content) may refer to wireless router 105 transmitting a
request for the IPTV content to IPTV server 110. In some
embodiments, wireless router 105 may detect the IP address
of IPTV server 110, the port number of IPTV server 110 and
the channel identifier of the requested IPTV content from the
request, which may be transmitted from end device 100 at
block 406. Then, wireless router 105 may transmit, to [IPTV
server 110, a request that includes the channel identifier of the
requested IPTV content by using the detected IP address and
port number of IPTV server 110. Processing may proceed
from block 408 to block 410.

Block 410 (Transmit First-Internet Protocol Multicast
Stream) may refer to IPTV server 110 transmitting a first-
internet protocol multicast stream of the IPTV content to
wireless router 105. By way of example, but not limitation,
the first-internet protocol multicast stream may include at
least one of a UDT broadcast stream or a RTP broadcast
stream. In some embodiments, wireless router 105 may
receive the first-internet protocol multicast stream via an
IGMP implemented between wireless router 105 and IPTV
server 110, based on the IP address and the port number of
IPTV server 110. Processing may proceed from block 410 to
block 412.

Block 412 (Convert First-Internet Protocol Multicast
Stream into Second Internet Protocol Unicast Stream) may
refer to wireless router 105 converting the first-internet pro-
tocol multicast stream into a second-internet protocol unicast
stream. By way of example, but not limitation, the second-
internet protocol unicast stream may include at least one of a
TCP broadcast stream or an HLS broadcast stream.

In some embodiments, wireless router 105 may divide the
first-internet protocol multicast stream, and convert the first-
internet protocol multicast stream into multiple second-inter-
net protocol packets. Further, wireless router 105 may gener-
ate a sequence file to inform end device 100 of a converted
sequence of the multiple second-internet protocol packets.
By way of example, but not limitation, the second-internet
protocol packets may have a moving picture experts group-2
transport stream (MPEG-2 TS) format and the sequence file
may have an M3U8 file format. Processing may proceed from
block 412 to block 414.

Block 414 (Transmit Second-Internet Protocol Unicast
Stream) may refer to wireless router 105 transmitting the
second-internet protocol unicast stream to end device 100. In
some embodiments, wireless router 105 may transmit the
multiple second-internet protocol packets and the sequence
file, which are generated at block 412, to end device 100. By
way of example, but not limitation, the sequence file may
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include a URL to be called for the purpose of downloading the
multiple second-internet protocol packets. Processing may
proceed from block 414 to block 416.

Block 416 (Display Internet Protocol Television Content)
may refer to end device 100 displaying the IPTV content. End
device 100 may receive the second-internet protocol unicast
stream of the IPTV content. By way of example, end device
100 may receive the sequence file, and obtain the URL from
the sequence file. Then, end device 100 may call the URL to
receive the multiple second-internet protocol packets. End
device 100 may decode the multiple second-internet protocol
packets and display the IPTV content.

Thus, FIG. 4 shows another example processing flow of
operations by which at least portions of a content relaying
scheme may be implemented.

FIG. 5 shows still another example processing flow of
operations by which at least portions of a content relaying
scheme may be implemented. The operations in FIG. 5 may
be implemented in wireless router 105 including request
receiving unit 210, content receiving unit 220, protocol con-
verting unit 230, transcoding unit 240, transmitting unit 250
and authenticating unit 260, as illustrated in FIG. 2. An
example process may include one or more operations,
actions, or functions as illustrated by one or more blocks 502,
504, 506, 508, 510 and/or 512. Although illustrated as dis-
crete blocks, various blocks may be divided into additional
blocks, combined into fewer blocks, or eliminated, depending
on the desired implementation. Processing may begin at
block 502.

At block 502 (Receive Request for Internet Protocol Tele-
vision Content) may refer to request receiving unit 210
receiving a request for IPTV content from end device 100. By
way of example, the received request for the IPTV content
may include an IP address and a port number of wireless
router 105, an IP address and a port number of IPTV server
110 and a channel identifier of the requested IPTV content.
Processing may proceed from block 502 to block 504.

Atblock 504 (Transmit Request for First-Internet Protocol
Multicast Stream) may refer to content receiving unit 220
transmitting a request for a first-internet protocol multicast
stream of the IPTV content, which may be requested by end
device 100 at block 502, to IPTV server 110. By way of
example, content receiving unit 220 may transmit, to IPTV
server 110, a request that includes the channel identifier of the
requested IPTV content by using the IP address and the port
number of IPTV server 110. Processing may proceed from
block 504 to block 506.

At block 506 (Receive First-Internet Protocol Multicast
Stream) may refer to content receiving unit 220 receiving the
first-internet protocol multicast stream from IPTV server 110.
By way of example, but not limitation, the first-internet pro-
tocol multicast stream may include at least one of a UDT
broadcast stream or a RTP broadcast stream. Processing may
proceed from block 506 to block 508.

At block 508 (Convert First-Internet Protocol Multicast
Stream into Multiple Second-Internet Protocol Packets) may
refer to protocol converting unit 230 converting the first-
internet protocol multicast stream into a second-internet pro-
tocol unicast stream. By way of example, but not limitation,
the second-internet protocol unicast stream may include at
least one of a TCP broadcast stream or an HLS broadcast
stream. In some embodiments, protocol converting unit 230
may divide the first-internet protocol multicast stream, and
convert the first-internet protocol multicast stream into mul-
tiple second-internet protocol packets. By way of example,
but not limitation, the second-internet protocol packets may
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have a moving picture experts group-2 transport stream
(MPEG-2 TS) format. Processing may proceed from block
508 to block 510.

At block 510 (Generate Sequence File) may refer to pro-
tocol converting unit 230 generating a sequence file to inform
end device 100 of a converted sequence of the multiple sec-
ond-internet protocol packets. By way of example, the
sequence file may include index information of each of the
multiple second-internet protocol packets and sequence
information of the multiple second-internet protocol packets.
In some embodiments, protocol converting unit 230 may
update the sequence file in real-time or within a predeter-
mined time interval, when protocol converting unit 230 com-
pletes converting the first-internet protocol multicast stream
into the second-internet protocol packets. By way of example,
but not limitation, the sequence file may have an M3US file
format. Processing may proceed from block 510 to block 512.

At block 512 (Transmit Second-Internet Protocol Packets
and Sequence File) may refer to transmitting unit 250 trans-
mitting the multiple second-internet protocol packets and the
sequence file to end device 100. Then, frames or content
corresponding to the transmitted multiple second-internet
protocol packets may be displayed on end device 100, and the
sequence file may be stored in a predefined location (e.g.,
folders) on end device 100.

Thus, FIG. 5 shows still another example processing flow
of operations by which at least portions of a content relaying
scheme may be implemented.

One skilled in the art will appreciate that, for this and other
processes and methods disclosed herein, the functions per-
formed in the processes and methods may be implemented in
differing order. Furthermore, the outlined steps and opera-
tions are only provided as examples, and some of the steps
and operations may be optional, combined into fewer steps
and operations, or expanded into additional steps and opera-
tions without detracting from the essence of the disclosed
embodiments.

FIG. 6 shows an illustrative computing embodiment, in
which any of the processes and sub-processes of a content
relaying scheme may be implemented as computer-readable
instructions stored on a computer-readable medium. The
computer-readable instructions may, for example, be
executed by a processor of a device, as referenced herein,
having a network element and/or any other device corre-
sponding thereto, particularly as applicable to the applica-
tions and/or programs described above corresponding to the
configuration 10 for transactional permissions.

In a very basic configuration, a computing device 600 may
typically include, at least, one or more processors 602, a
system memory 604, one or more input components 606, one
or more output components 608, a display component 610, a
computer-readable medium 612, and a transceiver 614.

Processor 602 may refer to, e.g., amicroprocessor, a micro-
controller, a digital signal processor, or any combination
thereof.

Memory 604 may refer to, e.g., a volatile memory, non-
volatile memory, or any combination thereof. Memory 604
may store, therein, an operating system, an application, and/
or program data. That is, memory 604 may store executable
instructions to implement any of the functions or operations
described above and, therefore, memory 604 may be regarded
as a computer-readable medium.

Input component 606 may refer to a built-in or communi-
catively coupled keyboard, touch screen, or telecommunica-
tion device. Alternatively, input component 606 may include
a microphone that is configured, in cooperation with a voice-
recognition program that may be stored in memory 604, to
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receive voice commands from a user of computing device
600. Further, input component 606, if not built-in to comput-
ing device 600, may be communicatively coupled thereto via
short-range communication protocols including, but not limi-
tation, radio frequency or Bluetooth.

Output component 608 may refer to a component or mod-
ule, built-in or removable from computing device 600, that is
configured to output commands and data to an external
device.

Display component 610 may refer to, e.g., a solid state
display that may have touch input capabilities. That is, dis-
play component 610 may include capabilities that may be
shared with or replace those of input component 606.

Computer-readable medium 612 may refer to a separable
machine readable medium that is configured to store one or
more programs that embody any of the functions or opera-
tions described above. That is, computer-readable medium
612, which may be received into or otherwise connected to a
drive component of computing device 600, may store execut-
able instructions to implement any of the functions or opera-
tions described above. These instructions may be complimen-
tary or otherwise independent of those stored by memory 604.

Transceiver 614 may refer to a network communication
link for computing device 600, configured as a wired network
or direct-wired connection. Alternatively, transceiver 614
may be configured as a wireless connection, e.g., radio fre-
quency (RF), infrared, Bluetooth, and other wireless proto-
cols.

From the foregoing, it will be appreciated that various
embodiments of the present disclosure have been described
herein for purposes of illustration, and that various modifica-
tions may be made without departing from the scope and
spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims.

We claim:

1. A system, comprising:

an internet protocol television server configured to:

receive authenticating information from a wireless router;

compare stored authenticating information with the
received authenticating information;

authenticate the wireless router based at least in part on
authenticating information of the wireless router,
wherein the authenticating information of the wireless
router includes a unique identifier of the wireless router,

authenticate an end device based at least in part on authen-
ticating information of the end device, wherein the
authenticating information of the end device includes a
unique identifier of the end device, and

transmit a first-internet protocol multicast stream of inter-
net protocol television content; the wireless router con-
figured to:

analyze a header layer of the first-internet protocol multi-
cast stream, wherein the header information includes at
least one of a sequence number of the first-internet pro-
tocol multicast stream or a time stamp value pertaining
to an image frame encoding frequency of the IPTV
content;

receive, from the internet protocol television server, the
first-internet protocol multicast stream,

wherein the first-internet protocol multicast stream
includes at least one of a UDT broadcast stream ora RTP
broadcast stream;

convert the first-internet protocol multicast stream into a
second-internet protocol unicast stream, and
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transmit the second-internet protocol unicast stream via a
wireless network; and an end device configured to:

transmit a request for the internet protocol television con-
tent to the wireless router, and receive the second-inter-
net protocol unicast stream from the wireless router;

wherein the second-internet protocol unicast stream
includes at least one of a TCP broadcast stream or an
HLS broadcast stream.

2. The system of claim 1, wherein the wireless router is
further configured to:

convert the first-internet protocol multicast stream into a

plurality of second-internet protocol packets;

generate a sequence file to inform the end device of a

converted sequence of the plurality of second-internet
protocol packets; and

transmit the sequence file to the end device.

3. The system of claim 1, wherein the internet protocol
television server is further configured to transmit, to the end
device, channel information that includes at least one of an
internet protocol address, a port number or a channel identi-
fier,

wherein the request for the internet protocol television

content from the end device includes the channel infor-
mation, and

wherein the wireless router is further configured to trans-

mit a request for the first-internet protocol multicast
stream to the internet protocol television server based at
least in part on the received channel information.

4. The system of claim 1, wherein the internet protocol
television server is further configured to transmit, to the wire-
less router, channel information that includes at least one of
an internet protocol address, a port number or a channel
identifier, and

wherein the wireless router is further configured to trans-

mit a request for the first-internet protocol multicast
stream to the internet protocol television server based at
least in part on the channel information.

5. The system of claim 1, wherein the wireless router is
further configured to transcode a first encoding type of the
first-internet protocol multicast stream to a second encoding
type to be decoded by the end device.

6. A method performed under control of a wireless router,
comprising: receiving authenticating information from the
wireless router;

compare stored authenticating information with the

received authenticating information;
authenticating the wireless router with an internet protocol
television server using authenticating information of the
wireless router, wherein the authenticating information
of the wireless router includes a unique identifier of the
wireless router;
receiving a request for internet protocol television content
from an end device that is authenticated by the internet
protocol television server, wherein the end device is
authenticated using authenticating information of the
end device and the authenticating information of the end
device includes a unique identifier of the end device;

receiving a first-internet protocol multicast stream of the
requested internet protocol television content from the
internet protocol television server;

analyzing a header layer of the first-internet protocol mul-

ticast stream, wherein the header information includes at
least one of a sequence number of the first-internet pro-
tocol multicast stream or a time stamp value pertaining
to an image frame encoding frequency of the IPTV
content;
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wherein the first-internet protocol multicast stream
includes at least one of a UDT broadcast stream ora RTP
broadcast stream;

converting the first-internet protocol multicast stream into
a second-internet protocol unicast stream; and

transmitting the second-internet protocol unicast stream to
the authenticated end device via a wireless network.

7. The method of claim 6, wherein the converting of the

first-internet protocol multicast stream includes:

converting the first-internet protocol based multicast
stream into a plurality of second-internet protocol pack-
ets; and

generating a sequence file to inform the end device of a
converted sequence of the plurality of second-internet
protocol packets, and

wherein the transmitting of the second-internet protocol
based unicast stream includes transmitting the sequence
file.

8. The method of claim 7, further comprising:

updating the sequence file.
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9. The method of claim 7, further comprising:

transmitting authenticating information of the wireless
router to the internet protocol television server,

wherein the first-internet protocol multicast stream is
received from the internet protocol television server
when the wireless router is authenticated.

10. The method of claim 6,

wherein the received request for the internet protocol tele-
vision content includes at least one of an internet proto-
col address, a port number or a channel identifier, and

the method further comprises transmitting of a request for
the first-internet protocol multicast stream.

11. The method of claim 6, further comprising:

transcoding a first encoding type of the first-internet pro-
tocol multicast stream to a second encoding type to be
decoded by the end device.

#* #* #* #* #*
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information,
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wherein the header information includes at least one of a sequence number of the
first internet protocol multicast stream or a time stamp value pertaining to an image
frame encoding frequency of the IPTV content;
receive, from the internet protocol television server, the first-internet

protocol multicast stream,

Signed and Sealed this
Twelfth Day of April, 2016

Decbatle X Loa

Michelle K. Lee
Director of the United States Patent and Trademark Office



CERTIFICATE OF CORRECTION (continued) Page 2 of 2
U.S. Pat. No. 9,237,382 B2

wherein the first internet protocol multicast stream includes at least

one of a UDT broadcast stream or a RTP broadcast stream;

convert the first-internet protocol multicast stream into a second-internet
protocol unicast stream, and

transmit the second-internet protocol unicast stream via a wireless
network; and

an end device configured to:

transmit a request for the internet protocol television content to the
wireless router, and

receive the second-internet protocol unicast stream from the wireless

router. --.
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